















7KH HIIHFW RI WKH LQFUHDVLQJ FRQFHQWUDWLRQ RI &2  LQ WKH DWPRVSKHUH RQ FOLPDWH FKDQJH LV D PDMRU GULYLQJ IRUFH IRU WKHGHYHORSPHQWRIDGYDQFHGHQHUJ\F\FOHVLQFRUSRUDWLQJ&2 PDQD JHPHQWRSWLRQV *URZLQJLQWHUHVWLQWKHWHFKQLFDODQGHFRQRPLF
IHDVLELOLW\RI&2 FDSWXUHIURPODUJHFRDO EDVHGSRZHUSODQWV KDVOHGWR LQFUHDVHGHIIRUWVZRUOGZLGHWRGHYHORSQHZFRQFHSWVIRU
JUHDWHU&2 UHGXFWLRQV LQ WKH IXWXUH* UHHQKRXVH JDV HPLVVLRQV HVSHFLDOO\&2 KDYH WR EH UHGXFHG E\  E\
DFFRUGLQJWRWKH,3&&>@
7KHW\SHRIIXHOXVHGLQFHPHQWPDQXIDFWXUHGLUHFWO\ LPSDFWVRQ &2 HPLVVLRQVZLWKFRDODFFRXQWLQJIRUDURXQG íRI&2  HPLVVLRQVIURPFHPHQWLQVWDOODWLRQV7KHUHIRUHWKHODUJHDPRXQWRIFDUERQGLR[LGHHPLWWHGGXULQJFHPHQWPDQXIDFWXULQJSURFHVV
RIWKHWRWDOHPLVVLRQVRI&2IURPVWDWLRQDU\VRXUFHVZRUOGZLGH LV DFDXVHRIJUHDWFRQFHUQDQGKDVWREHWDFN OHGLQRUGHU
WRFRPSO\ZLWKFXUUHQWOHJLVODWLRQ
6HYHUDOWHFKQRORJLHVDUHDYDLODEOHDQGKDYHEHHQSURSRVHGIRUWKHVHSDUDWLRQRI&2IURPWKHIOXHJDVHVIURPQHZDQGH[LVWLQJSODQWVZLWK UHWURILW FDSWXUH XQLWV )HZ VWXGLHV KDYH EHHQ XQGHUWDNHQ RQ& 2FDSWX UH LQ FHPHQW SODQWV WR DVVHVV WKH VXLWDEOH
WHFKQRORJLHVZLWKR[\ FRPEXVWLRQDQGDPLQHVFUXEELQJDVWKHSRVVLEOHRSWLRQVSUHFRPEXVWLRQFDSWXUHQRWEHLQJYLDEOH 
7KLV SDSHU VXPPDULVHV WKH GLIIHUHQW&2  FDSWXUH WHFKQRORJLHV VXLWDEOH IRU FHPHQW LQGXVWU\ D QG DVVHVVHV WKH SRWHQWLDO RI WKH
FDOFLXPORRSLQJF\FOH>@DVDQHZURXWHIRU &2 FDSWXUHLQWKHFHPHQWLQGXVWU\7KHSRWHQWLDODGYDQWDJHRIWKLVV\VWHPLVWKH
YHU\ ORZ HIILFLHQF\ SHQDOW\ H[SHFWHG  FRPSDUHGZLWK RWKHU FDSWXUH WHFKQRORJLHV DV WKH KHDW UHTXLUHG IRU FDOFLQDWLRQ LV
EDODQFHGE\KHDW UHOHDVHGGXULQJ WKHFDUERQDWLRQ &2FDSWXUHVWHS DQGFDQEHXWLOL]HGHIILFLHQWO\DWKLJKWHPSHUDWXUHLQ WKH
SODQW¶V VWHDP F\FOH 6LQFH OLPHVWRQH LV DOUHDG\ XVHG IRU FHPHQW PDQXIDFWXUH DQG EHFDXVH LW LV D FKHDSPDWHULDO ZLWK JRRG
JHRJUDSKLFDOGLVWULEXWLRQLWDOORZVWKHXVHRIORFDOOLPHVWRQHUHVRXUFHVZLWKPLQLPDOOLPHVWRQH UHODWHGLQIUDVWUXFWXUHLQYHVWPHQW
$QRWKHUHQYLVDJHGEHQHILWRIWKLVQHZWHFKQRORJ\LVWKDWWKHOLPHSXUJHGIURPWKHF\FOHFRXOGEHXVHGDVDUDZPDWHULDOIRUWKH
SURGXFWLRQRIFHPHQWFOLQNHU7KHUHIRUHWKH FDOFLXP ORRSLQJ F\FOH FDQSRWHQWLDOO\ KDYHDQLPSRUWDQWLPSDFW LQUHGXFLQJ&2
HPLVVLRQVIURPWKHFHPHQWLQGXVWU\DQGPD\DOVREHDSSOLFDEOHLQ RWKHUVHFWR UV

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 %RVRDJD$ HW DO (QHUJ\3URFHGLD  ±
,QWURGXFWLRQ
&OLPDWHFKDQJHLVRQHRIWKHJUHDWHVWDQGSUREDEO\PRVWFKDOOHQJLQJHQYLURQPHQWDO WKUHDWV IDFLQJ WKHZRUOG WKLV
FHQWXU\7KHUHIRUHPLWLJDWLRQPHDVXUHVWRUHGXFHWKHH[WHQWRIJOREDOZDUPLQJDUHFUXFLDO7KH.\RWR3URWRFRO²
WKH ILUVW LQWHUQDWLRQDO DJUHHPHQWRQ WDFNOLQJ FOLPDWH FKDQJH² VWLSXODWHV WKDWLQGXVWULDOL VHG FRXQWULHVPXVW DFW ILUVW
WRFXUEHPLVVLRQVJLYLQJ WLPHIRUGHYHORSLQJFRXQWULHV WRJURZWKHLUHFRQRPLHV$WWKHHQGRIWKHVXPPLWKHOGWKLV
\HDUL Q+RNNDLGR -DSDQ *FRXQWULHV ¶OHDGHUV UHDIILUPHG WKHLUFRPPLWPHQW WR WKH81JRDORIDFKLHYLQJDW OHDVWD
SHUFHQWUHGXFWLRQRIJOREDO HPLVVLRQVE\ 
:LWKFDUERQGLR[LGHUHSUHVHQWLQJWKHODUJHVWVKDUHRIJUHHQKRXVHJDVHPLVVLRQV &2FDSWXUHDQG VWRUDJH&&6 
WHFKQRORJ\ LV LQFUHDVLQJO\ EHLQJ VHHQ DV D FULWLFDOO\ LPSRUWDQW HOHPHQW QHHGHG WR WDFNOH FOLPDWH FKDQJH RIIHULQJ
LPSRUWDQW SRWHQWLDO IRU IXUWKHU XWLOLVDWLRQ RI IRVVLO IXHOV SDUWLFXODUO\ IRU SRZHU JHQHUDWLRQ DQG HQHUJ\ LQWHQVLYH
LQGXVWULDODSSOLFDWLRQV
7KH FHPHQW LQGXVWU\ FRQWULEXWHV WR DERXW  RI WKH JOREDO DQWKURSRJHQLF &2 HPLVVLRQV PDNLQJ WKH FHPHQW
LQGXVWU\ DQ LPSRUWDQW VHFWRU IRU &2 HPLVVLRQ PLWLJDWLRQ VWUDWHJLHV  $V )LJXUH  VKRZV ZRUOGZLGH FHPHQW 







2I WKH &2HPLWWHG E\ WKH FHPHQW LQGXVWU\   UHVXOW IURP WKH FDOFLQDWLRQ SURFHVV RI OLPHVWRQH  IURP
FRPEXVWLRQRIIXHOV  FRDOSHW FRNHW\UHVZDVWHRLOVROYHQWVVHZDJHVOXGJHHWF LQ WKHNLOQ  IURP WUDQVSRUWDWLRQ 
DQG WKH UHPDLQLQJ  IURP WKH HOHFWULFLW \ XVHG LQ PDQXIDFWXULQJ RSHUDWLRQV  7KH W\SH RI IXHO XVHG LQ FHPHQW
PDQXIDFWXUHGLUHFWO\DIIHFWV&2HPLVVLRQVZLWKFRDODFFRXQWLQJIRUDURXQG íRI&2HPLVVLRQV7KHUHIRUH
WKH ODUJHDPRXQWRI&2HPLWWHGGXULQJFHPHQWPDQXIDFWXULQJ LV FDXVLQJDJUHDW FRQFHUQDQGKDV WREH WDFNOHG LQ
RUGHUWRFRPSO\ZLWKFXUUHQWOHJLVODWLRQ 
&HPHQWSODQWVDUHODUJHLQGXVWULDOVRXUFHVRI&2HPLVVLRQVZLWK DKLJK&2FRQFHQWUDWLRQ LQ WKHLU IOXHJDV HVR I
DERXW FRPSDUHGWR &2 IRUFRDO ILUHGSRZHUSODQWV DQG&2IRUJDV ILUHGSRZHUSODQWV DQG
WKHUHIRUHUHSUHVHQWDJRRGRSSR UWXQLW\IRULPSOHPHQWLQJ&&6 
6HYHUDO WHFKQRORJLHV DUH DYDLODEOH DQG KDYH EHHQ SURSRVHG IRU WKH VHSDUDWLRQ RI &2 IURP WKH IOXHJDVHV IURP
QHZDQGH[LVWLQJ SRZHUSODQWVZLWKUHWURILWFDSWXUHXQLWV 7KLVSDSHUUHYLHZVWKH XVHRI R[\FRPEXVWLRQDQGDPLQH
VFUXEELQJ WHFKQRORJL HV DVSRVVLEOHRSWLRQV IRU&&6LQFHPHQWSODQWV DQG IRFXVHV RQWKH FDOFLXP ORRSLQJ F\FOH >
@ DV D QHZ URXWH IRU FDUERQ FDSWXUH ZKLFK FRXOG EH GHYHORSHG IRU XVH LQ FHPHQW SODQWV LQ WKH QHDU IXWXUH 3UH
FRPEXVWLRQ ZDV QRW DGGUHVVHG DV Q RW EHLQJ D YLDEOH RSWLRQ IRU WKH FHPHQW LQGXVWU\ DV LW ZRXOG RQO\ EH DEOH WR
FDSWXUH WKH&2SURGXFHGIURPFRPEXVWLRQ RIWKHIXHOXVHG DQGQRWWKHKLJKHUTXDQWLW\RI&2HPLWWHGGXULQJ WKH
OLPHVWRQH FDOFLQDWLRQSURFHVV 
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7KH&HPHQW3ODQW3URFHVV 
$WSUHVHQW DSSUR[LPDWHO\RI JOREDO DQWKURSRJHQLF FDUERQ GLR[LGH HPLVVLRQV UHVXOW IURP WKHPDQXIDFWXUH RI 
FHPHQW ZLWKQHDUO\WRQHRI&2EHLQJHPLWWHGIRUHYHU\WRQHRIFHPHQW SURGXFHG 
$FHPHQWSODQWFRPSULVHVWKHIROORZLQJVWHSVUDZPDWHULDOSUHSDUDWL RQFUXVKLQJDQGPLOOLQJSUHKHDWLQJSUH
FDOFLQ LQJNLOQ ILULQJFOLQNHUDQGDGGLWLYHPL[LQJDQGFRROLQJFHPHQWPLOOLQJDQGILQDOO\ VWRUDJHSDFNLQJ 
7KHUDZPDWHULDOVDUHFUXVKHGDQGPLOOHGLQWRDILQHSRZGHUEHIRUHHQWHULQJDSUHKHDWHUDQG EHLQJ IHGL QWRD URWDWLQJ
NLOQ>@ )XHOVDUHEXUQHGDWWKHORZHU HQG R IWKHNLOQ VRWKDWLW UHDFKHVDERXW &DOORZLQJ WKHPDWHULDOV WREH
KHDWHG WRDURXQG &ZKHUHWKH\EHFRPHSDUWLDOO\PROWHQ:KHQWKHOLPHVWRQH &D&2UHDFKHVDERXW&LW 






7KHFOLQNHURUNLOQSURGXFWLV WKHQ FRROHGDQG WKHH[FHVVKHDW LVW\SLFDOO\URXWHGEDFNWRWKHSUHKHDWHUXQLWV
3ULRUWRSDFNDJLQJ DSSURSULDWHDGGLWLYHVRUFOLQNHUVXEVWLWXWHV DUHDGGHGWRWKHFOLQNHUWR IRUPWKHHQGSURGXFW




)LJXUH6FKHPDWLFRISURFHVVIORZRI FHPHQWSODQWZLWKRXW&2 FDSWX UH

)LJXUH SURYLGHV DSURFHVV IORZGLDJUDPRI WKHJHQHUDO FHPHQW PDQXIDFWXULQJ SURFHVV ZLWKDQ H[DPSOH RI D
PDVVEDODQFHIRU WKH SURGXFWLRQRIRQHWRQQHRIFHPHQW >@ 
&HPHQWSURGXFWLRQ LVHLWKHU³ZHW´RU³GU\´GHSHQGLQJR QWKHZDWHUFRQWHQWRIWKHUDZPDWHULDOIHHGVWRFN7KH
ZHW SURFHVV DOORZV IRU HDVLHU FRQWURO RI WKH FKHPLVWU\ DQG LV EHWWHU ZKHQ PRLVW UDZ IHHGVWRFNV DUH DYDLODEOH
+RZHYHU LW KDV KLJKHU HQHUJ\ UHTXLUHPHQWV GXH WR WKH QHHG WR HYDSRUDWH WKH  ҙ ҏ VOXUU\ ZDWHU EHIRUHKHDWLQJWKH
UDZPDWHULDOV WR WKH QHFHVVDU\ WHPSHUDWXUH IRU FDOFLQDWLRQ 7KH GU\ SURFHVV DYRLGV WKH QHHG IRUZDWHU HYDSRUDWLRQ




• (QHUJ\HIILFLHQF\ LPSURYHPHQW 
• )XHOVZLWFKLQJE\XVHRIZDVWHDVDOWHUQDWLYHIXHO 
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 (QHUJ\(IILFLHQF\ ,PSURYHPHQW 
7KURXJKHQHUJ\HIILFLHQF\ LPSURYHPHQW WKH&2 HPLVVLRQV IURP IXHOV DQG WKH FRVWV RI FHPHQWPDQXIDFWXULQJ
FDQEHUHGXFHG8VLQJHQHUJ\HIILFLHQW HTXLSPHQWDQG UHSODFLQJROG LQVWDOODWLRQV UHSUHVHQWDQRWKHUZD\ WR LPSURYH
WKH HQHUJ\ HIILFLHQF\ RI WKH SURFHVV$V WKH KHDW XVHG LQ WKH ODUJH URWDU\ NLOQ UHSUHVHQWV WKH ODUJHVW SURSRUWLRQ RI
HQHUJ\ FRQVXPHG LQ FHPHQW PDQXIDFWXUH LPSURYLQJ IXHO HIILFLHQF\ ZLO O UHGXFH WKH HQHUJ\ LQSXW 6LQFH WKH GU\
SURFHVVZLWKSUH KHDWHUV DQG SUHFDOFLQDWLRQLVPRUHHQHUJ\HIILFLHQW WKDQWKHZHWSURFHVVFRQYHUWLQJIURP WKHZHW
WRWKH GU\ SURFHVV UHSUHVHQWV DQRSSRUWXQLW\WRIXUWKHULPSURYHWKHHQHUJ\HIILFLHQF\RIWKHNLOQ DQG WKHUHIRUHWKH
HIILFLHQF\ RI WKH HQWLUH SURFHVV &RQYHUWLQJ WKH IURP ZHW WR WKH VHPL ZHW SURFHVV FRXOG DOVR ORZHU WKH HQHUJ\
LQWHQVLW\IRUFOLQNHUSURGXFWLRQZLWKRQO\DPRGHVW LQFUHDVHLQSRZHUFRQVXPHG2SWLPL]DWLRQRI WKHFOLQNHUFRROHU
LPSURYHPHQW RISUHKHDWLQJHIILFLHQF\LPSURYHG EXUQHUV  DQGSURFHVVFRQWURODQGPDQDJHPHQWV\VWHPVDUH DOVR SDUW
RISURFHVVXSJUDGLQJ
 )XHO6ZLWFKLQJ 
)XHO VZLWFKLQJ WR ORZHU FDUERQ IXHOV DQG IXHOV TXDOLI\LQJ IRU HPLVVLRQV RIIVHWV UHSUHVHQW DQRWKHU SRWHQWLDO URXWH
IRU &2PLWLJDWLRQ 7KHXVHRIZ DVWH GHULYHG DOWHUQDWLYH IXHOV LQ WKH FHPHQW LQGXVWU\KDV LQFUHDVHGRYHU UHFHQW 
\HDUV WR EHFRPHWRGD\ ¶V FXUUHQW SUDFWLFH 8VLQJ FHUWDLQ ZDVWHV LV VHHQ DV DQ LPSRUWDQW RSSRUWXQLW\ WR UHGXFH WKH
ORQJF\FOH FDUERQ HPLVVLRQVGLPLQLVKLQJ WKHLUGLVSRVDO UHTXLUHPHQWV DQGUHGXFLQJWKHXVHRIIRVVLOIXHOV+RZHYHU




7KH SURGXFWLRQ RI FOLQNHU LV WKHPRVW HQHUJ\ LQWHQVLYH VWHS LQ WKH FHPHQW PDQXIDFWXULQJ SURFHVV UHVXOWLQJ LQ
ODUJHSURFHVVHPLVVLRQVRI&2  ,Q EOHQGHG FHPHQW  WKH FOLQNHUFHPHQW UDWLR LV UHGXFHGE\ UHSODFLQJ D SDUW RI WKH
FOLQNHUZLWKFRDOIO\DVKRUEODVWIXUQDFHVODJ7KHVH LQGXVWULDOE\ SURGXFWVDUH PL[HGZLWKWKHJURXQGFOLQNHU WRJLYH
DEOHQGHG FHPHQWSURGX FW7KH JOREDO SRWHQWLDO IRU&2HPLVVLRQUHGXFWLRQ V  WKURXJK SURGXFLQJ EOHQGHG FHPHQW LV





HPLVVLRQV JHQHUDWHG GXULQJ FHPHQW SURFHVV &2FDSWXUHFDQEH  SHUIRUPHG XVLQJ HLWKHUSUH FRPEXVWLRQ RU SRVW 
FRPEXVWLRQWHFKQRORJL HV DQGWKHUHDUHDQXPEHURI SRWHQWLDOVWRUDJHGHVWLQDWLRQV VDOLQH DTXLIHUV SRURXV JHRORJLF
IRUPDWLRQVGHSOHWHGRLODQGJDVUHVHUYRLUVDQG FRDOVHDPV 

$VGHVFULEHGDERYHGXULQJ WKH FHPHQWPDQXIDFWXULQJSURFHVV&2LVJHQHUDWHGIURPWKUHHGLIIHUHQWVRXUFHV >@
• 'HFDUERQ DWLRQRIOLPHVWRQHLQWKHNLOQ DERXWNJ&2SHUWRQQHRIFOLQNHU 
• )XHO FRPEXVWLRQLQWKHNLOQ DERXWNJ&2SHUWRQQHRIFHPHQW 
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 $PLQHVFUXEELQJ
3RVWFRPEXVWLRQFDSWXUH E\ DPLQH VFUXEELQJ HJXVLQJ 0RQRHWKDQRODPLQH0($ LVD FRPPHUFLDOO\ PDW XUH
WHFKQRORJ\ FRPPRQO\ XVHG LQ FKHPLFDO LQGXVWU\  IRU VHSDUDWLRQ RI &2  7KH &2 LV VWULSSHG IURP WKH DPLQH
VROXWLRQ GULHG FRPSUHVVHG DQG WUDQVSRUWHG WR WKH VWRUDJH VLWH 7KHPDLQ FKDOOHQJHKRZHYHUOLHVLQWKHVFDOHXSRI
WKLV SURFHVV DQG LWVLPSOHP HQWDWLRQ IRUVFUXEELQJ RI &2IURPIOXHJDVHV  WKDW FRQWDLQ D QXPEHU RI FRQWDPLQDQWV 
SRWHQWLDOO\GHWULPHQWDOWRWKHRSHUDWLRQRI WKHVFUXEEHUXQLW 
6HYHUDORWKHUPHWKRGVFDQLQSULQFLSOHEH DOVR FRQVLGHUHGIRUWKHODUJH VFDOHVHSDUDWLRQVFUXEELQJRIJDVHVVROLG
VRUEHQWVVHSDUDWLRQZLWKPHPEUDQHVDQ GFU\RJHQLFV 
 3RVWFRPEXVWLRQ FDSWXUH KDV EHHQ ZLGHO\ VWXGLHG IRU DSSOLFDWLRQ LQ SRZHU JHQHUDWLRQSODQWV  EXW WKHUH DUH IHZ
VWXGLHVWKDWKDYHH[DPLQHGLWVDSSOLFDWLRQ LQFHPHQWSODQWV >@ 
7KHSURFHVVIORZRIDFHPHQWSODQWDOORZVWKHFDSWXUHHTXLSPHQW W REHILWWHGZLWKRXWPDMRUPRGLILFDWLRQV WR WKH
H[LVWLQJSODQW $V12[DQG62[  UHDFWZLWK DPLQHV WR IRUPKHDW VWDEOH VDOWV ZKLFK UHVXOWLQVROYHQWGHJUDGDWLRQ D
12[PD[LPXPOHYHORISSPYLVLPSRVHGDQG62[LVUHVWULFWHGWRDSSUR[LPDWHO\SSPY>#2@
7KHUHTXLUHGHTXLSPHQWLQRUGHUWRFDSWXUHWKH&2 HPLWWHGLVDVIROORZV




• &+3 SODQW RU LQGHSHQGHQW VWHDP JHQHUDWRUV ZLWK JULG FRQQHFWLRQ IRU HOHFWULFLW\ UHTXLUHPHQWV WR JHQHUDWH
WKHVWHDPQHHGHGIRU0($VWULSSLQJDQGWRSURYLGHWKHHOHFWULFDOSRZHUIRUWKHDP LQHVFUXEEHURSHUDWLRQ
DQG&2FRPSUHVVLRQSODQW 
• &2 FRPSUHVVLRQ SODQW  ZKHUH WKH &2 FDSWXUHG VWUHDP LV FOHDQHG FRPSUHVVHG DQG GULHG SULRU WR 
WUDQVSRUWE\SLSHOLQHDWDW\SLFDOSUHVVXUHRI DERXWEDU 
 $FRQVLGHUDEOHDGYDQWDJH RIFHPHQWSODQWV RYHUSRZHUJHQHUDWLRQSODQWV LVWKHKLJKFRQFHQWUDWLRQRI&2LQWKH
IOXH JDV ZKLFK KDV  DGLUHFW LPSDFWRQDEVRUEHUXQLWVL]H DQG WKH SRZHU UHTXLUHPHQWV IRU&2FRPSUHVVLRQZLOOEH
PXFKORZHU ZKHQFRPSDUHGZLWKWKHSRZHUGHPDQGIRUFRDODQGJDVSRZHUSODQWV 
 2[\ ILULQJ
,QR[\ILULQJ WHFKQRORJ\ WKHFRPEXVWLRQDLU LV UHSODFHGE\UHDVRQDEO\SXUHR[\JHQIURPDQDLUVHSDUDWLRQXQLW
$68 ZLWK WKH &2ULFK IOXH JDV EHLQJ UHF\FOHG WR PRGHUDWH WKH IODPH WHPSHUDWXUH %HFDXVH RI WKH KLJK
SHUFHQWDJHRI&2LQIOXHJDVHVRULJLQDW LQJIURPWKHFDOFLQDWLRQSURFHVVFRPEXVWLRQLQD&2 2DWPRVSKHUH ORRNV
OLNHRQHRIWKHEHVWRSWLRQVIRU&2UHGXFWLRQLQDFHPHQWSODQW 
7KHHTXLSPHQW UHTXLUHG IRUR[\ILULQJ LVDVIROORZLQJ 
• $LU6 HSDUDWLRQ8QLW$68 WRVHSDUDWHWKHR[\JHQIURPDLUSULRU WR IHHGLQJLQWRWKH SUHFDOFLQHU 
• 'XFWLQJ IRU UHFLUFXODWLRQRI&2ULFK H[KDXVWJDVEDFNWRWKHSUHFDOFLQHUEXUQHUV DURXQGRIWKHWRWDO
H[KDXVWJDVHVSURGXFHGLQWKHSUH FDOFLQHU 
• &2 WUHDWPHQW DQG FRPSUHVVLRQ SODQW ZKHUH WKH FDSW XUHG&2 VWUHDP LV FOHDQHG FRPSUHVVHG DQG GULHG
EHIRUHWUDQVSRUWE\SLSHOLQH 
&RQWURORI DLU OHDNDJH LQWR WKH NLOQ FRROLQJ RI WKH FHPHQW DIWHU WKH NLOQ WKH FRQVHTXHQFHRI WKHKLJKHU&2
SDUWLDO SUHVVXUH RQ WKH FDOFLQDWLRQ SURFHVV DQG WKH FRQWURO RI &2HPLVVLRQ V GXULQJ VWDUWVWRSV RI WKH FHPHQW SODQW
QHHG IXUWKHU H[SORUDWLRQ  ,I FHPHQWNLOQVFRXOGEH VXFFHVVIXOO\RSHUDWHGZLWKDKLJK&2 DWPRVSKHUH ZKLFKZLOO
LQFUHDVH WKH WHPSHUDWXUH UHTXLUHG IRU FDOFLQDWLRQDQG LQ OHDNDJH FRXOG EH JUHDWO\ UHGXFHG R[\ FRPEXVWLRQRIWKH
NLOQFRXOGEH DIHDVLEOH RSWLRQ
 7KHPDLQDGYDQWDJHRIR[\ILULQJIRUFHPHQWSODQWV LVWKHORZR[\JHQFRQVXPSWLRQZLWKRQO\RIWKHDPRXQW
RI 2QHHGHGSHUWRQQHRI&2FDSWXUHGFRPSDUHGWRDFRDO ILUHGERLOHU>@  

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 &DOFLXPORRSLQJ
$VWKHFRVWRIWKHVHSDUDWLRQRI&2 IURPIOXHJDVHV LQWURGXFHV DODUJHHFRQRPLFSHQDOW\DUDQJHRIHPHUJLQJ
DSSURDFKHV WR VHSDUDWH &2ZLWKPRUH FRVW HIIHFWLYH SURFHVVHV DUH EHLQJ H[SORUHG  ,QWHQVH  ZRUOGZLGH UHVHDUFK
DFWLYLW\H[LVWVWRGHYHORSORZH UFRVWSURFHVVHVWRVHSDUDWH&2 
7KH OLPH FDUERQDWLRQFDOFLQDWLRQ F\FOH LV EDVHG RQ WKH VHSDUDWLRQRI&2 IURP FRPEXVWLRQ JDVHV E\ WKHXVHRI
OLPHDVDQHIIHFWLYH&2VRUEHQWWRIRUP&D&2 7KHVHSDUDWLRQRI&2 LVFDUULHGRXWDWKLJKWHPSHUDWXUHX VLQJ&D2
DV UHJHQHUDEOHVRUEHQW )LJXUH 7KHUHYHUVH FDOFLQDWLRQUHDFWLRQSURGXFHVDJDVVWUHDPULFKLQ&2DQG UHJHQUDW HV






&D2 SDUWLFOHV ZLOO UHDFWZLWK&2 IURPFRPEXVWLRQ IOXHJDVHV DW DWPRVSKHULFSUHVVXUH DQG WHPSHUDWXUH DURXQG
R& WR SURGXFH&D&2 7KH FDUERQDWLRQ UHDFWLRQ WDNHV SODFH LQ D UHDFWRU VLPLODU WR D FLUFXODWLQJ IOXLGL VHGEHG
)% FRPEXVWRU 7KH &D&2 SDUWLFOHV DUH WKHQ VHSDUDWHG IURP WKH IOXH JDV DQG VHQW WR D GLIIHUHQW YHVVHO IRU
UHJHQHUDWLRQ FDOFLQDWLRQWRSURGXFHSXUH&2VXLWDEOHIRUVWRUDJH DQG&D2 IRUIXUWKHUXVH 7KHQHZO\IRUPHG&D2
LV UHF\FOHG WR WKH FDSWXUH UHDFWRU 7KHPDLQ RSWLRQ FRQVLGHUHG DW SUHVHQW IRU FDOFLQDWLRQ LV FRDO R[\ILULQJ LQ D
IOXLGLVHG EHG FDOFLQHU DW WHPSHUDWXUH RYHU  R& ZLWK WKH FDOFLQHG VROLGV F\FOHG FRQWLQXRXVO\ WR WKH FDUERQDW RU
HVWDEOLVKLQJ D &2FKHPLFDOORRSEHWZHHQWKHFDUERQDWLRQDQGFDOFLQDWLRQUHDFWRUV 
$Q XSSHU OLPLW WR WKH &2 FDSWXUH HIILFLHQF\ LV JLYHQ E\ WKH HTXLOLEULXP RI WKH FDUERQDWLRQ UHDFWLRQ DW WKH
WHPSHUDWXUH DQG SUHVVXUH RI WKH FDUERQDWRU ZKLFK LPSRVHV D OLPLW RQ WKHRSHUDWLQJFRQGLWLRQV 7KH HTXLOLEULXP
FDOFLQDWLRQWHPSHUDWXUHLVGHSHQGHQWRQWKH&2SUHVVXUHDVSUHVHQWHG LQ)LJXUH IROORZLQJWKHHTXDWLRQ 

ORJ 3HTDWP 7.      




















)OXHJDV  /RZ&2 DQG 62IOXH JDV 
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
7KH RWKHU OLPLWDWLRQ SODFHG RQ &2FDSW XUH LQ WKLVSURFHVV LV WKDWRI WKH&D2FDSDFLW\ LWVHOI  ,W LV NQRZQ WKDW
VRUEHQWUHDFWLYLW\ DQG GXUDELOLW\GHFUHDVHFRQVLGHUDEO\ZLWKWKHQXPEHURIF\FOHV DQG WKDW WKH GHFUHDVH LV SURPRWHG
E\ SUHVHQFH RI 62[ LQ WKH IOXH JDV  >@  )LJXUH   FRPSLOHV  GDWD REWDLQHG E\ VHYHUDO DXWKRUV LQ YHU\ GLIIHUHQW





$V D UHVXOW RI WKH VRUEHQW GHDFWLYDWLRQ D VPDOO IUDFWLRQ RI IUHVK VRUEHQW KDV WR EH FRQWLQXRXVO\ DGGHG WR WKH
V\VWHPWRPDLQWDLQWKHRYHUDOOVRUEHQWDFWL YLW\7KHGHDFWLYDWHGVRUEHQWLVWKHQSXUJHGIURPWKHV\VWHPDQGFRXOGEH
XVHGDVDSUHFDOFLQHGIHHGVWRFNIRUWKHFOLQNHUNLOQ +RZHYHUW KHXWLOLVDWLRQRIWKHVROLGSXUJHLQ WKH FHPHQWSURFHVV
SODFHVDUHVWULFWLRQRQWKHSXUJHFRPSRVLWLRQHVSHFLDOO\ ZLWK UHVSHFW WR DVK DQG VXOSKXUFRQWHQWV7KHFRPSRVLWLRQ 
RI WKH SXUJH GHSHQGV RQ WKH QRQYRODWLOH FRQWHQW RI FRDO DVK WKH VXOSKXU FRQWHQW RI FRDO DQG WKH VSHFLILF
FRPSRVLWLRQRIOLPHVWRQH
7KHUHDUHIRXUGLIIHUHQWRSWLRQVIRUXVLQJWKLVWHFKQRORJ\IRUFHPHQW LQGXVWU\DVIROORZV
L  )% FDOFLXP ORRSLQJ IRU VXSSO\LQJ FHPHQW NLOQ OLPH 7KLV RSWLRQ RIIHUV P D[LPXP VDYLQJV RI UDZ
PDWHULDOIXHODQG&2HPLVVLRQV+RZHYHUDGGLWLRQDOLQYHVWPHQWUHTXLUHG
LL $GGLQJ WKH SXUJH FRPLQJ IURP WKH FDOFLXP F\FOH DSSOLHG WR D FRDO S RZHU VWDWLRQ WR WKH FHPHQW
SODQW¶V UDZ PDWHULDO PL[WXUH )RU WKLV RSWLRQ RQO\ OLWWOH LQYHVWPHQW LV QHHGHG &OLQNHU FKHPLVWU\
DONDOL62UDWLRLQ WKH FHPHQWNLOQDQG62FRQWHQW LQ WKH FHPHQW FOLQNHU UHSUHVHQW OLPLWLQJ IDFWRUV WKDW
QHHGIXUWKHUDVVHVVPHQW  ,QDGGLWLRQ WUDQVSRUWGLVWDQFHIRU WKHVROLGPDWHULDOZLOOSOD\DQ LPSRUWDQW UROH
LQWKHHFRQRPLFDVVHVVPHQWRIWKLVRSWLRQ  
LLL  $GGLQJ RI VLQWHUHG SXUJH WR FHPHQW FOLQNHU 6LQWHULQJRI WKH SXUJH PDWHUL DO DW WHPSHUDWXUHV ≤&
ZLWKRXWGHFRPSRVLWLRQRI& D62 JULQGLQJ RI VLQWHUHG SXUJH WRJHWKHU ZLWK RUGLQDU\ 3RUWODQG FHPHQW
FOLQNHURQO\ D OLWWOH WKHUPDO HQHUJ\ LV QHHGHG EHFDXVH RI WKH H[RWKHUPLF UHDFWLRQV GXULQJ VLQWHULQJ
/LPLWLQJ IDFWRUVDUH62FRQWHQWLQ WKH FHPHQWFOLQNHUFKHPLVWU\ 
LY  0RGLILFDWLRQ RI  FOLQNHULQJ IRU KLJK VXOSKXU UDZ PDWHULDO  6LQWHULQJ RI WKH SXUJH PDWHUL DO DW
WHPSHUDWXUHV ! & LQ RUGHU WR DFKLHYH GHFRPSRVLWLRQ RI&D62 UHIRUPDWLRQRIJ\SVXPE\IOXH
JDV GHVXOIXUL]DWLRQZLWK OLPHVWRQHWKH WKHUPDOHQHUJ\GHPDQG LVPXFKKLJKHU WKDQLQSUHYLRXVRSWLRQ 
DQGDGGLWLYHVDUHUHTXLUHGWRDFKLHYH WKHGHVLUHGFOLQNHUFKHPLVWU\ 
7RPDNHWKHVSHQWOLPH SXUJHGIURPWKH FDOFLXP ORRSLQJ F\FOHVXLWDEOHDVDQ LQSXWIRUFHPHQWSURGXFWLRQ WKH




ORFDWHGFORVHWRWKHLUVRXUFHRI OLPHVWRQH WKXV OLPLWLQJ UDZPDWHULDOWUDQVSRUWFRVWV 7KLVLVDQHVVHQWLDOUHTXLUHPHQW
VLQFHOLPHVWRQHUHSUHVHQWVDERXWWZR WKLUGVRIWKHFOLQNHUFRPSRVLWLRQE\PDVV 
7KHFHPHQWLQGXVWU\ZLOOFRQWLQXHWRSOD\DVWURQJSDUWLQWKHJOREDOHIIRUWWRILJKWFOLPDWHFKDQJH 7KH SRWHQWLDO
DGYDQWDJH RI WKH FDOFLXP ORRSLQJ V\VWHP LV WKH YHU\ ORZ HIILFLHQF\ SHQDOW\ H[SHFWHG  FRPSDUHG ZLWK RWKHU
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FDSWXUH WHFKQRORJLHVDV WKHKHDWUHTXLUHGIRUFDOFLQDWLRQLV RIIVHWE\WKHKHDW UHOHDVHGGXULQJFDUERQDWLRQ ZKLFKFDQ
EHXWLOLVHGHIILFLHQWO\DWKLJK WHPSHU DWXUHLQWKH SODQW¶V VWHDPF\FOH 
7KHXWLOL]DWLRQRI WKHOLPHSXUJHPDW HULDOV IURPWKH FDOFLXPORRSLQJ  SURFHVV DV UDZPDWHULDO VXEVWLWXWH LQFHPHQW
SURGXFWLRQDOORZVUHPDUNDEOHVDYLQJVRI IXHODQG&2HPLVVLRQVEHFDXVHRI LWLVDSUHFDOFLQHG UDZPDWHULDO7KH
DPRXQWRIVDYLQJVLV TXDOLILHG E\WKHUHTXLUHGTXDQWLW\RIDGGLWLYHVWREHPL[HGZLWK WKH SXUJHRIJLYHQ D FKHPLFDO
FRPSRVLWLRQWRDFKLHYH WKHUHTXLUHGFOLQNHUFKHPLVWU\ 
7KH VXEVWDQWLDO GLIILFXOWLHV LQ RSHUDWLRQ RI D FHPHQW NLOQ XVLQJ SXUJH DV D PDL QUDZPDWHULDO FRPSRQHQW DUH UH 
FDUERQDWLRQRI WKH UDZPHDOE\&2  FRQWDLQHG LQ WKH NLOQ JDV DQG WKH LPSDFW RI LQFUHDVHG VXO SKXU LQSXW ZKLFK 
PLJKW FDXVHKLJKHU62HPLVVLRQV 
)XUWKHUZRUN LQ FORVH FROODERUDWLRQ ZLWK WKH FHPHQW LQGXVWU\ LV QHHGHG LQRUGH U WR DVVHVV WKHPD[LPXP SXUJH
TXDQWLW\ WKDW FDQ EH XWLOL]HG LQ FHPHQW SURGXFWLRQ WR HYDOXDWH WKH UHTXLUHPHQWV IRU D VXLWDEOH SUH FDOFLQHG FHPHQW
IHHGVWRFN LQYHVWLJDWH WKH OLPLWLQJ IDFWRUV DQG WKH LPSOLFDWLRQ RI WKH GLIIHUHQW RSWLRQV  OLVWHG DERYH DV ZHOO DV
DVVHVVLQJWKHEHKDYLRURI62GXULQJVLQWHULQJ 
&RQFOXVLRQ 
7KLV SDSHU VXPPDULVHV WKH GLIIHUHQW &2 FDSWXUH WHFKQRORJLHV VXLWDEOH IRU FHPHQW LQGXVWU\ SURYLQJ WKDW R[\
FRPEXVWLRQDQGDPLQHVFUXEELQJ DUH SRVVLEOHRSWLRQV ZLWKSUHFRPE XVWLRQFDSWXUHQRWEHLQJ D YLDEOH URXWH  
7KHSDSHU DVVHVVHV WKH SRWHQWLDO RI D QHZ WHFKQRORJ\  WKH FDOFLXP ORRSLQJ F\FOH  DV D QHZ URXWH IRU &2 
FDSWXUH LQ WKHFHPHQW LQGXVWU\7KHSRWHQWLDODGYDQWDJHRI WKLV V\VWHP LV WKHYHU\ ORZHIILFLHQF\SHQDOW\H[SHFWHG




PDWHULDO IRU WKH SURGXFWLRQ RI FHPHQW FOLQNHU 7KHUHIRUH WKH FDOFLXP ORRSLQJ F\FOH FDQ SRWHQWLDOO\ KDYH DQ
LPSRUWDQWLPSDFWLQUHGXFLQJ&2HPLVVLRQVIURPWKHFHPHQW LQGXVWU\DQGPD\DOVREHDSSOLFDEOH LQRWKHUVHFWRUV
$FNQRZOHGJPHQWV 
7KH DXWKRUVZLVK WR WKDQN WKH (XURSHDQ &RPPXQLW\ 6(6  IRU WKHLU IXQGLQJ RI WKLV VWXG\  DQG RXU
SDUWQHUVLQWKLVSURMHFW ,QVWLWXWR1DFLRQDOGHO&DUEyQ 6SDLQ(1'(6$&(0(; DQG8QLYHUVLW\RI6WXWWJDUW 
5HIHUHQFHV 
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